CLAIMS 



1 . A titanium catalyst for reaction between a 
carbon-carbon unsaturated bond and a compound havi/hg an 
electrophilic functional group or an electrophil/ic reagent, 
said titanium catalyst being composed of a titanium compound 
represented by the formula (1) below 

(1) 

(where X 1 , X 2 , X 3 , and X 4 denote independently a halogen atom, 
Ci-20 alkoxyl group, aralkyloxy group, aryloxy group, or — NRxRy 
group (where Rx and Ry denote independently a Ci-ao alkyl group 
or aralkyl group), and any two of X 1 / X 2 , X 3 , and X 4 may form a 
ring,) and a Grignard reagent represented by the formula (2) 
below in a molar amount 1-10 tinges as much as the titanium 
compound . 

R x MgX 5 X ) / (2) 

(where R 1 denotes a C 2 /o aiyyl group having a hydrogen atom at 
the 3 position and X 5 delates a halogen atom. ) 



2 . The titanium 
the titanium compou 



dyst 



is 



defined in Claim 1, wherein 
lich has an asymmetric ligand. 



3. A process fo/t producing a titanium catalyst for 
reaction between/ a carbon-carbon unsaturated bond and a 
compound having an electrophilic functional group or an 
electrophilic/reagent , said process comprising reacting a 
titanium compound represented by the formula ( 1 ) below 
Tix'X/X'x 4 ( 1 ) 



A a7a A 

r 1 / y 2 . y 3 



(where X 1 / X 2 , X 3 , and X 4 denote independently a halogen atom, 



Ci-ao alkoxyl group, aralkyloxy group, aryloxy group, or -NRxRy 



group fwhere Rx and Ry denote independently a Ci_2o alkyl group 
or aralkyl group), and any two of X 1 , X 2 , X 3 , and x 4 may form a 
ring/) with a Grignard reagent represented by the formula (2) 



below in a molar amount 1-10 times as much as the titan] 
compound . 

R'MgX 5 ( 2 ) 

(where R 1 denotes a C 2 -io alkyl group having a hydrogen atom at 
the 3 position and X 5 denotes a halogen atom. ) 



4. The titanium catalyst as defined in Clayfi 3, wherein 
the titanium compound is one which has an asymmetric ligand 

5 . An organotitanium r eacting reagent y ^hich is composed of 
a titanium compound represented by the formula (1) below 

(1) 

(where X 1 , X 2 , X 3 , and X 4 denote i 
Ci-20 alkoxyl group, aralkyloxy 



group (where Rx and'Ry denot, 
or aralkyl group), and any 



two 



repi 



ndently a halogen atom, 
\ aryloxy group, or -NRxRy 
independently a Ci_ 2 o alkyl group 
X 1 , X 2 , X 3 , and X 4 may form a 
d by the formula (2) 
much as the titanium 



ties 



ring. ) , a Grignard reagent 
below in a molar amount 1- 
compound, \, 

R'MgX 5 /\ I / ' (2) 

(where R 1 denotes a C 2 -io e^lky'O^ ^rbup having a hydrogen atom at 
the (J position and X s ydenotes^a halogen atom. ) , and a 
compound having a cayoon-carbon unsaturated bond. 



6 . The organotiytanium reacting agent as defined in Claim 
4, wherein the t/tanium compound is one which has an 
asymmetric liga/nd. 



7. The orgfanotitanium reacting reagent as defined in Claim 
5 or 6 , wherein the compound having a carbon-carbon 
unsaturated bond is any of olefin compounds, acetylene 
compounds J or allene compounds. 



• -,„- • 



8 . A process for producing an organotitanium reacting/ 
reagent, said process comprising reacting together a ytfitanium 
compound represented by the formula (1) below X 

Tix'x'x'x 4 ( l^T 

(where X 1 , X 2 f X 3 , and X 4 denote independently/a halogen atom, 
Ci-20 alkoxyl group, aralkyloxy group, aryl^Txy group, or -NRxRy 
group (where Rx and Ry denote independently a Ci. 20 alkyl group 
or aralkyl group), and any two of X>> X 2 , X 3 , and X 4 may form a 
ring.)/ a Grignard reagent: represented by the formula (2) 
below in a molar amount I-J^^Fifties as much as the titanium 
compound, ^—-J 



R'MgX 5 
(where R 1 denotes a 



(2) 



L0 alkyl group having a hydrogen atom at 
the 3 position atfid X 5 denotes a halogen atom. ) , and a 
compound having a carbon-carbon unsaturated bond. 



9. T#e process as defined in Claim 8, wherein the titanium 
com^zmnd is one which has an asymmetric ligand, 

10. The process as defined in Claim 8 or 9 , wherein the 
compound having a carbon-carbon unsaturated bond is any of 
olefin compounds, acetylene compounds, or allene compounds, 



11. 



A process for addition reaction 



performing addition reaction on a c 




ch comprises 
nd having a 



carbon-carbon unsaturate^ 
electrophilic f unctior 
in the presence of a 
formula (1) below 
TiX x X 2 X 3 X 4 

(where X 1 , X 2 , X 3 / /and ^C 4 denote independently a halogen atom, 
Ci_2o alkoxyl q£o\ip , aralkyloxy group, aryloxy group, or -NRxRy 
group (whej^e Rx and Ry denote independently a Ci- 2 <> alkyl group 



compound having an 
or an electrophilic reagent, 
represented by the 

(1) 



or aralkyl group), and any two of X 1 , X 2 , X 3 , and X 4 may form a 
ring.) and a Grignard reagent represented by thi? formula (2) 
below in a molar amount 1-10 times as much ars the titanium 
compound, yS 

R l MgX 5 ( 2 ) 

(where R 1 denotes a C 2 -i 0 alxyl/grplip having a hydrogen atom at 
the 3 position and X 5 deryot^s^ halogen atom. ) 

12. A process for af^ditJion reaction which comprises adding 
to the organotitaryfum reacting reagent defined in Claim 5 a 
compound havin^j an electrophilic functional group or an 
electrophi^Cc reagent, thereby performing addition reaction 
on a cojapound having a carbon-carbon unsaturated bond in the 
presence of said organotitanium reacting agent. 

13. The process as defined in Claim 11 or 12, wherein the 
reaction between a compound having an electrophilic 
functional group and a compound having a carbon-carbon 
unsaturated bond is followed by further addition of a 
compound having an electrophilic functional group. 

14. The process as defined in Claim 11, 12 -o-g — lr3^ wherein 
the reaction between a compound having an electrophilic 
functional group and a compound having a carbon-carbon 
unsaturated bond is followed by addition of an electrophilic 
reagent . 

15. The process for addition reaction as defined in Claim 
11, wherein the compound having a carbon-carbon unsaturated 
bond and the compound having an electrophilic functional 
group are replaced by a compound having both a carbon-carbon 
unsaturated bond and an electrophilic functional group in the 
same molecule for intramolecular addition reaction. 



16. The process as defined in Claim 15, wherein the 
intramolecular addition reaction for a compound having a 
carbon-carbon unsaturated bond and an electrophilic 
functional group is followed by further addition of a 
compound having an electrophilic functional group* 

17. The process as defined in Claim 15 or 16 , wherein the 
intramolecular addition reaction for a compound having a 
carbon-carbon unsaturated bond and an electrophilic 
functional group is followed by addition of an electrophilic 
reagent . 

t\aiu il 

18. The process defined in^aay^ Dl Claiiub — 3ri — bo — 3rf, wherein 

A 

the titanium compound is one which has an asymmetric ligand. 

19. The process as defined in ^^y^^'^^^s — 3r±— -fee — 1-8 , 
wherein the compound having a carbon-carbon unsaturated bond 
is any of olefin compounds, acetylene compounds, or allene 
compounds . 

20. The process as defined in any of Claims — 1-3? - to -t? , 
wherein the electrophilic functional group is an aldehyde 
group, ketone group, imino group, hydrazone group, aliphatic 
double bond, aliphatic triple bond, acyl group, ester group, 
or carbonate group. 

21. The process as defined in-^aj^y—e^—'e^rrnTs — 1-3^^2^ 2^ L r 17 ^ 

"Hk; — 3r9Lj^ and - 20 , wherein the electrophilic reagent is water, 

heavy water, chlorine, bromine, iodine, N-bromosuccimide , 
oxygen, carbon dioxide gas, or carbon monoxide. 



22. A process which comppseB reacting a titanium compound 
represented by the f ormulai^lri- below 
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TiX l X 2 X 3 X 4 



(1) 



4 



10 



fere* 




(where X 1 , X 2 , X 3 , and X 4 denote independently a halogen atom, 
Ci_2o alkoxyl group, aralkyloxy group, aryloxy group ,/or -NRxRy 
group (where Rx and Ry denote independently a Ci. 2 o/alkyl group 
or aralkyl group), and any two of X 1 , X 2 , X 3 , ancy X 4 may form a 
ring.) with a Grignard reagent represented by /the formula (2) 
below in a molar amount 1-10 times as much as the titanium 
compound, 

R'MgX 5 / ( 2 ) 

(where R 1 denotes a C 2 . 10 alkyl group hayang a hydrogen atom at 
the 3 position and X 5 denotes a halogen atom.)* thereby 
forming a titanium catalyst, and deallylating in the presence 
of the titanium catalyst an allyL^substituted malonate ester 
derivative represented by the formula (3) below 



R 2 R 3 C=CR 4 CH 2 C ( Ra ) ( COORb ) 3 



(3) 



grc 



(where R 2 , R 3 , and R 4 den 
Ci-io alkyl group, Ra demote 
unsubstituted alkyl gfoup/{ 
and Rb denotes a d- 10 
giving a malonate est 
(4) below 

RaCH(COORb) 2 
(where Ra and Rb a/e defined as above). 



dependently a hydrogen atom or 
a Ci-20 substituted or 
alkenyl group, or aralkyl group, 
up or aralkyl group), thereby 
tive represented by the formula 



(4) 
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23. A process which comprises alkylating an allylmalonate 
ester represented by the formula (5) below 



R 2 R 3 C=CR 4 CH 2 CH ( COORb ) s 



(5) 



(where R 2 , R 3 / and R 4 denote independently a hydrogen atom or 
Ci-io alkyl group, and Rb denotes a Ci_i 0 alkyl group or aralkyl 
group), thereby giving an allyl-substituted malonate ester 
derivatiTye represented by the formula (3) below 
R'ff' C=CR 4 CH 2 C ( Ra ) ( COORb ) 2 ( 3 ) 

(where /r 2 , R 3 , R 4 , and Rb are defined as above, and Ra denotes 



6 

P 

Q 

i 
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a Ci-20 substituted or unsubstituted alkyl group, alken^^ 
group, or aralkyl group), reacting this derivative .With a 
titanium compound represented by the formula (l)/oelow 

) 

(where X 1 , X 2 , X 3 , and X 4 denote independently^ a halogen atom, 
Ci_2o alkoxyl group, aralkyloxy group, ary^roxy group, or -NRxRy 
group (where Rx and Ry denote independently a Ci- 20 alkyl group 
or aralkyl group), and any two of y/, X 2 , X 3 , and X 4 may form a 
ring.) and a Grignard reagent represented by the formula (2) 




below in a molar amount 
compound, 

R^gX 5 



Lines as much as the titanium 



(2) 



20 



(where R 1 denotes a C2-1S au.kyl group having a hydrogen atom at 
the (3 position and yc denotes a halogen atom, ) , thereby 
forming a titanium^ catalyst, and performing deallylating 
reaction in the/presence of the titanium catalyst, thereby 
giving a mal^^iate ester derivative represented by the formula 
(4) below 

Ra9^(COORb) 2 (4) 
(where/Ra and Rb are defined as above). 



24. The process as defined in Claim 22 or 23, wherein R 2 , 
R 3 , and R 4 each denote a hydrogen atom. 



25 



30 




